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ROYAL GEOGRAPHICAL SOCIETY. 



I. — On the Stade, as a Linear Measure. By W. Martin 
Leake, Esq. Read 26th November, 1838. 

§ I. Some modern geographers have supposed that tlie ancients, 
in computations of distance, employed stades of different lengths, 
varying in the number contained in a degree of latitude from 500 
to 750.* By means of this variety, they have endeavoured to 
reconcile the conflicting statements of the ancient mathema- 
ticians as to the measure of the perimeter of the globe, as well as 
to explain the disagreements which, on the supposition of an 
uniform stade, continually occur in applying ancient distances to 
true measurements on a globe or map. An attentive examina- 
tion, however, of all the evidence which may be derived on this 
question from ancient authors or extant monuments, justifies the 
opinion that the stade, as a linear measure, had but one standard, 
namely, the length of the foot-race, or interval between the 
d.(piT'npia and xafji.'TrTrip in all the stadia of Greece, and which is 
very clearly defined as having consisted of 600 Greek feet.-j- 

" D'Anville, Mesuies Iiineraires, vi. p. 69.- — Gosselin, Geographic des Grecs 
Analys(;e. — ^Recheiches sur la G^ographxe Systematique et Positive des Anciens. — 
Gfiograpliie de Stialjon, i., Observations Preliminaiies, v. p. 501. — Rom^ de I'Isle, 
Melrologie; Paris, 4to , 1789. — Freret, M6m. de I'Acad. des Inscr. xiv., P'" partie, 
p. 160; xxiv. p. 432, 548.— D'Anville, ib., xxvi. p. H2, 92; xxviii. p. 346; xxxi. 
p. 292.— Delabarre, ib., xiv., 1"" partie, p. 512; xix. p. 533, 547, 562. — De la 
Naiize, ib., xxvi. p. 101 ; xxviii. p. 362 ; xxxvi. p. 86. — Gibert, ib., xxviii. p. 212. — 
Jomard, M^m. sur le Systeme Metrique des Ancieus E'gyptiens. Description de 

I'Egypte, vii. p. 8. In France, the hypothesis was not without opponents, as 

Montucla, Hist, de Math. i. p. 241. In Germany, Ukert on the Geography of the 
Greeks and Romans, i. sec. 3, may be particularly referred to. 

J At 5' ixxTov opyviai dixaixi t'lfft ffTudiav V^a-7rXl6pov, i^u^idatj fjclv ttis h^yvtrts /AtroiO' 
fAivvi; Kcti Tirpa^ri^ioi' •Tuv 'jtoouv fifv TiT^a^aXaiirruv iovTojv, tou Se v^^toi i^m'ToiXeciffTov, 

Herodot. 2, 149. See also Strabo, p. 322. — J. Poll. iii. — Siiid. in mxm, UxiS^ov, 

•S,t£Suw. — Phot. I,?x. in Uxii^os 1r£i,av. — Eustath. in II. H. 240. 

Herodotus has mixed the Greek measures with the Egyptian, and has added also 
the parasang: whence it would seem that the inhabitants of Lower Egypt, where 
many Greeks were then settled, had in his time borrowed the stade and its sub- 
divisions from the Greeks, and that the parasang had been adopted during their 
subjection to the Persians. The only proper Egyptian measures, with which we are 
acquainted, are the schoeuus of 24,000 cubils. and the cubit divided into 28 digits. 
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2 Mr. W. Martin Leake on the 

The Attic foot^ taken from the stylobate of the Parthenon^ 
was equal to 12' 1375 English inches :* the length of the stacle, 
therefore, in English measure, was 606-875 feet. The stade 
was generally considered equal to one-eighth of the Roman 
mile,f or 625 Roman feet, J the mile having been 5000 of those 
feet. The Roman foot, taken from extant Roman monuments, 
was 11-6 English inches ; § deduced from the Greek foot of the 
Parthenon, in the proportion of 625 to 600, or 25 to 24, it was 
1 1 • 652 inches. By the former proportion, the Roman mile was 
equal to 4833 English feet, or 22 feet less than 8 stades : thus 
perfectly agreeing with Plutarch, who informs us that the mile 
was something less than 8 stades. || And hence it seems evident 
that the Greek stade contained something more than 625 Roman 
feet. Indeed, when it is considered that the stade was a measure 
foreign to the Romans, and was composed of a foot different 
from theirs in length, there was little chance of its having been 
an exact fraction of a mile, though the accidental proximity was 
probably the origin of the furlong or eighth, as a division of the 
mile. 

Results so nearly coinciding, though drawn from monuments 
and authorities, between the dates of which there was an interval 
of six centuries, tend strongly to show the accuracy, permanence, 
and uniformity of Greek measures — of which we have a parallel 

* Stuart's Ant. of Athens, ii. p. 35. Ed. Kinnaiid. 

+ Aayil^ifiim St us /th si TeXKo} to /i'lXm hxruiTTuhn. Sti'abo, p. 322. — Polyb. 3, 
39.— Dionys. Hal. iii.— Appian, .— Vitruv. 1. 6.— Columel. 5, 1.— PUn. H. N. 
2, 63 (108). — Frontin. de Expos, form. ap. rei agr. Script., Goes. p. 30. — See also 
an Aiionymus in the collection of Goes. — Marciau, Heracl. ap. Geogr. Gr. Min. 
Hudson. Livy constantly converts the stades of Polybius into miles at this rate! 
Compare Polyh. 3, 42 ; Liv. 21. 28— Polyb.3. 101 ; Liv. 25. 9— Polyb. M, 4 ; Liv. 
30, 5— Polyb. 14, 8— Liv. 30, 8. Strabo, in testifying that eight stades were equal 
to a Roman mile, asserts that Polybius added two plethra, or a third of a stade 
(TloXiiios, TT^Mritiis rS mrarTaSiM S/srXi^jov, o irri r^'im a-i-aS/nu, p. 322) ; but this is 
contrary to the testimony of Polybius himself, who describes a great road through 
Spain and France as divided into miles of eight stades each (ncura ^b SiSn/idTiirrxi 
KOI nirnfiUuTcis xark rTailaus ixra Sii 'Pa/^cciav 'iTi/iiXus, 3, 39). Strabo, therefore 
seems to have understood Polybius, who perhaps meant only to say that a Roman 
stade, or measure of 600 Soman feet, would require 8J of them to the mile ; for 81 to 
8, or 25 to 24, is exactly the proportion of the Greek foot to the Roman, as given by 
Pliny. 

I Stadium centum viginti quinque nostros efficit passns, hoc est, pedes sexcenios 
viginti quinque. Plin. H. N. 2, 21 (23). 

5 Folkes (in the Philosophical Transactions, anno 1736) concluded ^S^ of the 
English feet, or 11 -592 inches, to have been the length of the Roman foot.— Raper, 
Phil. Trans. 1760) 11-64 in the time of Titus, and 11-58 in that of Alexander 
Severus. The average of these, 11-6 does not differ a Hitieth part of an inch from 
that of numerous measurements made by the French. See GosseUn, Geosr de 
Strabon,i. p.lxi.— Ukert, 1. sec. 2. ^ 

II TO Si y.'iXm ixTu crTa.%iuv hxiyat a^riSiT. Plutarch, C. Grac. 7. Caius Gracchus 
caused mile-stones to be erected on the great roads of Italy, as well as other stones 
at short intervals on each side of the road, that horsemen might mount their horses 
without the assistance which had before been necessary (imSiXsu; /ih Sso^syj/j.) 



Stade, as a Linear Measure. S 

instance in the Attic weights, particularly as exemplified in ten 
or twelve denominations of silver money, of which the standard 
continued to be correctly preserved during at least seven cen- 
turies. An accurate standard of the foot was obviously not less 
necessary to the Greeks than that of the drachma ; or rather it 
was a natural consequence of the perfection, to which they at- 
tained in architecture and other arts, founded on metrical prin- 
ciples. For the standard of the stade as a measure of distance 
the stadium of every large city furnished a constant and easy 
reference, and thus tended to keep the measure accurate and 
uniform : for there can be little doubt that whatever difTerence 
there may have been in the construction of stadia as places of 
assembly, the length of the foot-race — that contest which gave 
immortality to the victor, and for which competitors were periodi- 
cally collected from every country of Greek origin, at Olympia, 
the Isthmus, Nemea, and Delphi, as long as the four sacred 
games continued — was invariably the same throughout Greece.* 
This indeed is strongly confirmed by many stadia still extant in 
Greece ; and hence undoubtedly arose, in the progress of Greek 
civilisation, the general use, as a linear measure, of this multiple 
of the natural measures taken from the human body, which were 
the earliest in all countries. As the stade could not have been 
introduced into common use as a measure, until long after the 
establishment of the sacred games, we are not surprised to find, 
even so late as the time of Herodotus, traces of the earlier custom 
of describing distances in the opyvia, or fathom, the longest of the 
Greek measures before the stade was introduced. 

These observations refer chiefly to European Hellas. We 
have no information as to the gymnastic and agonistic customs 
of the Greek cities of Asia prior to the Roman, or at least to the 
Macedonian conquest — or even whether there were at an earlier 
time any stadia in the Asiatic Greek cities for those purposes, 
which had such a powerful influence on the manners and cha- 
racter of the people of European Greece; To this side of the 
JEgaaan, at least, the great games which maintained the integrity 
of the European Greek stade were confined, until, on the other 
side, Persia had yielded to Macedonia. 

The only clear indication which ancient history affords of a 
difference of standard between the Asiatic and European Greek 
foot is found in Herodotus, who remarks that the Egyptian cubit 

* It reiiuires better evidence than the tale related by Aulus Gellius (1. 1.) on the 
pretended authorities of Plutarch and Pythagoras, and which seems to have been 
invented in illustration of the proverb, 'ex pede Herculem,' to prove that the 
Olymiiic stadium was really larger than the others ; for, had the foot of Hercules 
been only one inch longer than that of other men, it would have made a difference 
of 50 feet in the curriculum of the stadium. 

B 2 
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was equal to the Samian.* Now the average of four Meraphite 
cubits found in Egypt, and very slightly differing, is QO^V English 
inches.f The Samian foot, therefore, was 13| English inches; 
and a stade composed of this foot would be 687 English feet in 
length. Herodotus remarks that the royal cubit of Assyria was 
three digits, or one-eighth, greater than the 'B'^%ur /XETpioy,! or 
ordinary cubit of a Greek foot and a half, and equal consequently 
to 20-482 English inches, differing very slightly from the Mem- 
phite cubit. A stade composed of 400 of these cubits would 
have been 683 English feet. Heron of Alexandria, a writer of 
the fifth century of our era, \vho has supplied us with a table of 
Greek measures of his own time, together with others which he 
calls ancient, places among the latter the Philetterian stade, 
formed of 600 Philetaerian or royal feet, which bore to the Italian 
the proportion of 18 to 15. § The name Philetaerian tends to the 
belief that this foot was in use at Pergamus ; which, having been 
the most illustrious and powerful city in Asia for two or three 
centuries after it had become the capital of a kingdom, || may 
have brought into use in the surrounding part of Asia a foot of a 
particular standard, together with its multiples. If so, the Per- 
gamenian was somewhat longer than the Samian foot, and its 
stade was 697 English feet. Whether these proportions are 
exact or not, we may at least conclude that the foot or cubit of 
Egypt and Asia was longer by about a tenth than that of Eu- 
ropean Greece ; and hence it is possible that, under the Mace- 
donian monarchies of Egypt and Asia, a stade bearing about that 
proportion to the stade of Greece may have been employed in 
those countries. There is some reason to believe that this was 
really the case in Asia Minor, as stadia still exist in that country, 
as at Aphrodisias and Laodiceia, of which it is difficult to conceive 
that the curriculum was not considerably longer than in the 
stadia of Greece Proper. These, however, are the utmost variety 
of stades, for which any support can be found in ancient history 
prior to the third century of the Christian era ; and one only of 
these, besides the European Greek stade — namely, the Samian — 
can be supposed to have been in use before the time of Alexander 
the Great. Taking the French measurement of the perimeter of 

* Herodot. 2, 168. 

-j- JoraarJ, Lettre a Rerausat sur une noiivelle mesure de coudee ; 4to. Paris, 1S07. 

I Herodot. 1,178. 

^ Montfaucon, Palaeog. Grasc. p. 365. — Mem. de I'Acad. des Sciences, vii. p. 23. 
318. 

II 'Longe clarissimum Asi« Perj^amtim ;' the acquisition of which, says Pliny, 
more afFected the manners of Rome than that of any other Greek city, as the Pe'r- 
gamenians were equally renowned for tlieir libraries and tluir cock-fighting. In 
the time of Pliny Pergamus was the centre of an extensive jurisdiction. — Phn. II. 
N. 10, 21 (25). 
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the globe, upon which the length of their metre was founded, and 
which gives 364,538 English feet to the degree, the stade of 600 
Greek feet was a little more than the 600th part of a degree, the 
Babylonian was the 534th, the Samian the 530th, and the Perga- 
menian the 5S3rd. 

The hypothesis, however, of the celebrated French geographers 
referred to at the beginning of this Paper, requires a much greater 
variety of stades, and it requires stades which in one instance only, 
that of 600, bear the same proportion to the degree as any of those 
above mentioned. D' Anville annexed to the Map of his Ancient 
Atlas the scales of four different stades : the Aristotelian of about 
] 110 to the degree; — a stade of 60 to the Egyptian schoenus, 
differing not greatly from the former ; — the Olympic of 8 to the 
Roman mile ; — and a nautical stade of 10 to the same mile. 
Rome de I'lsle imagined 8, and Gosselin 9 different kinds of stade, 
derived from various ancient computations of the perimeter of the 
globe in stades ; these were 400000, 360000, SOOOOO, 270000, 
'252000, 240000, 225000, 216000, 180000; giving respectively to 
the degree of latitude the following number of stades, 1111^, 1000, 
833^, 750, 700, 666|, 625, 600, 500.* The whole principle of 
this hypothesis is comprehended in the words of Jomard : " Le 
module differe, I'unite est la meme ;"■)- that is to say, it was 
imagined that an unknown people of the highest skill in astronomy 
and geography had made a true measurement of the perimeter of 
the globe ; that the Greek geographers had expressed it in stades 
of different lengths ; that from the proportion of the several com- 
putations of the perimeter to each other, the rate of each kind of 
stade to the degree may be recovered ; and that by the application 
of some one of them, many of the distances mentioned by ancient 
authors, which are apparently incongruous and false, may be 
reconciled with the truth. In this manner the ancients will un- 
dcjubtedly appear to have made a much greater progress in 
accurate geography than can otherwise be imagined. There is 
strong reason to believe, however, that their conflicting estimates 
of the circumference of the globe had a very different origin. 

§ 2. The most ancient computation of the perimeter appears 
to have been that of 400000 stades,;j; and to have been adoj^ted by 
Thales and Anaximander. By what method this estimate was 
obtained we have no positive evidence ; but we may presume that 
the ancient mathematicians alluded to by Aristotle proceeded in 
the same manner as Eratosthenes, by endeavouring to compare 

* Gosselin, G^ogiaphie de Stiabon, i. p. 1 ; v. p. 500. 

t Mem. sur le Systemo M6tiique des Aneiens E'gyptiens. Description de 
I'E'gypte, vii. octavo, p. 183. 
t Avistot, de Coelo, 214. 
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the terrestrial distance between two places, situated under the 
same meridian, with their interval in parts of the great circle, this 
being in fact the only mode of connecting geometry with astro- 
nomy. The ancients had never any better means of obtaining the 
proportion of the arch to the whole circle, than by observing the 
proportion between the length of the gnomon and its shadow : but 
in this manner, as the instruments which they employed were 
rendered more perfect, differences of latitude might be ascertained 
with an increasing approach to accuracy. The terrestrial mea- 
surement was of greater uncertainty : indeed the difficulty which 
modern experience has shown to attend this simple operation, so 
as to render it worthy of confidence as a basis of geometrical cal- 
culation, is alone sufficient to account for all the discordant results 
of the ancient attempts to measure an arc of the meridian. 

The method by which Eratosthenes obtained the perimeter of 
the globe in stades is recorded by Cleomedes.* Having assumed 
Syene to have been on the extreme limit of the tropical line, where 
the gnomon gives no shadow on the longest day, and Alexandria 
to be under the same meridian as Syene, at a distance of 5000 
stades, Eratosthenes observed, and with a near approach to the 
truth, that at Alexandria the gnomon on the longest day covered 
one-fiftieth part of the circle. Five thousand stades, therefore, he 
inferred to be the fiftieth part of the circumference of the globe, 
and 250000 stades to be its perimeter. About 30 years later, 
Hipparchus is said to have augmented the computation of Era- 
tosthenes to something less than 277000 stades, but upon what 
ground, Pliny, the only writer who alludes to the fact, has not in- 
formed us : J indeed it is virtually contradicted by Strabo, who 
informs us that Hipparchus employed the proportion of 700 stades 
to the 360th part of the great circle, making a perimeter of 
252000 stades, and that he attempted to determine the celestial 
phenomena appertaining to each of these degrees. J 

In another calculation mentioned by Cleomedes, but without 
naming its author, the distance between Syene and Lysimachia 
in the Thracian Chersonesus, was assumed to be a fifteenth part 
of the circle, and their terrestrial distance to be 20000 stades, 
giving for the entire circle 300000 stades. This measurement is 
no otherwise deserving of attention, than as having been adopted 
by Archimedes,§ for the difference of latitude between the two 
places instead of being a fifteenth, was little more than the twenty- 
second part of the great circle. Another attempt to estimate the 
circumference of the earth was made, about a century after the 
time of Eratosthenes, by Posidonius, who, employing the same 

* Cleomed. Meteor. 1, 10. + Fliu. PI. N. 2, 108 (112). 

I Strabo, p. 62, 131. § Arehimed. in Areuar. p. 277. 
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kind of process as Eratosthenes, determined the perimeter to have 
been 240000 stades,* which gives a rate of 666| stades to the de- 
gree ; but afterwards reduced that number to three-fourths or 
180000, which gives 500 stades to the degree, + The arc of the 
meridian employed by him was that between Rhodes and Alex- 
andria; which places he, as well as Eratosthenes, erroneously 
believed to be under the same meridian, at a distance which he 
reckoned at first 5000 stades, but afterwards reduced to 3750, and 
consequently the perimeter in the same proportion, nearly of 4 to 3. 
This number 3750, however, Posidonius derived from Eratosthenes 
himself, who having obtained the difference of latitude between 
Alexandria and Rhodes by gnomonic observations,^ had converted 
it into stades at the rate which he had obtained in Egypt from a 
comparison of 5000 stades with the difference of latitude between 
Syene and Alexandria. Both these computations of Posidonius, 
therefore, were nothing better than unsuccessful endeavours to 
improve upon Eratosthenes. In the second calculation, by di- 
minisliing his distance in stades, without correcting his difference 
of latitude, which instead of a fiftieth is about a sixty-eighth part 
of the circle, he was still farther from Eratosthenes in defect, 
than he had before been in excess. § 

All the geographers of later date, or at least until the second 
century of our a?ra, were satisfied with the computation of Era- 
tosthenes,|| which had the merit of proceeding on a correct as- 
sumption of the difference of latitude. Pliny speaks of it in 
terms which show that it still maintained its authority in his time.^ 

* Ap. Cleomed. Meteor. 1. 10. 
+ Strab. p. 95. 

I a'jTOs Se S/« t&Jv ffKto6ifi^iKciv y\u[jLoyMV KViv^t7v rpnT^iT-iavs S'jrraKoirUvs ^ivr'^xavru. 
Eratosth. ap. Strabon, p. 126. Pliny also says (H. N. 5, 31 (36), Rhodes distat ab 
AlexandviCl yEgypti, ut Eratosthenes tradit cccclxlx M.P. Which, according to the 
proportion invariably observed by Pliny between the stade and the mile, was 3732 
stades. 

§ There were other reports of the distance between Alexandria and Rhodes. Isi- 
dorus made it 578 M.P., or 4624 stades ; and Marcianus 500 M.P., or 4000 stades 
(Plin, 1. 1.). Nothing can better show the vmcertainty of ancient geography than 
such disagreements regarding one of the most important lines in the ancient maps, 
and which the geographers could not have failed to have agreed upon, at least 
within a much smaller diSerence, if the ancients had possessed even any such rough 
mode of calculating the run of a ship as the modern log. It is curious that all the 
ancient computations are wide of the proportion required by the stade of 600 Greek 
feet, or 600 stades to the degree. By this measure the true distance between 
Alexandria and Rhodes is about 3250 stades. 

II Strab. p. 113, 132.— Plin. H. N. 2, 108 (112).— Vitruv. 1, 6.— Macrob. Somu. 
Scip. 1,20; — 2, 6. — Eratosth. al. Hipparch. ad Arat.Phisenom. 2, in fin. ap. Petav. 
Uraiiol. p. 144. — Gemin. Elem. Astron. 13, ap. Petav. Uranol. p. 30. — Censorin. de 
die nat. 13.— Martian. Capel. de Geom. 6, p. 194, Lugd. Bat., 1599. 

% Improbura ausum, verilm ita subtili argumentatione compreliensum ut pudeat 
non credere, 11. N.2, 108 (112). Marcian of Heracleia, however, says (p. 64, 
Geogr. Gr. Miii, 1., Hudson) that Eratosthenes stole it all from his predecessor 
Timosthenes. 



8 Mr. W. Martin Leake on the 

It seems nevertheless to have been regarded only as an approxi- 
mation ; since, when the division of the circle into S60 degrees 
came into common use, vifhich had already occurred in the time of 
Hipparchus,* 2000 stades were added to the 250000, for the sake 
of obtaining a rate in even numbers of 700 stades to the degree. 
From a similar motive some other geographer thought proper to 
augment the number to 259200 ;f by which he obtained a degree 
of 720 stades, or 1 2 stades to the minute, which he may have 
found a still more convenient instrument of calculation. 

As the distance between Alexandria and Rhodes, computed by 
Eratosthenes, was nothing more than an inference from his 
Egyptian calculation of the perimetei-, it follows that the correct- 
ness of them both, as well as the rate of 700 stades to the degree, 
which was deduced from that measure of the perimeter, depended 
almost entirely upon the truth of the 5000 stades assumed by 
Eratosthenes as the direct distance between Syene and Alexandria ; 
for as to his mistaken supposition that the two places were under 
the same meridian, the error arising from it is scarcely to be re- 
garded, if the distance itself be uncertain. Egypt, the reputed 
parent of geometry, was, above all the countries of the ancient 
world, that in which we may conceive the existence of maps, from 
which Eratosthenes may have obtained this important datum. J 
Nothing, however, in proof of such a proficiency in practical 
geography has yet been found among those monuments, which 
have given us an insight into almost every part of the customs and 
social life of the Egyptians ; and as they show, when compared 
with the books of Herodotus relating to Egypt, that the informa- 
tion which he collected in that country was extremely imperfect, 
we may presume, if not that the Egyptians were never possessed 
of correct maps of their own country, that the Greeks at least had 
not been able to avail themselves of that knowledge ;§ consequently 

* It appears that this mode of dividing the circle was introduced among the 
Greeks iu the time of the Ptolemies, which favours the opinion that it was Egyp- 
tian, and derived from the number of days in the ancient year of that people. (Strab. 
p. 81.— Diodor. 1, 50.) 

f Marcian. Heracl. ap. Geogr. Min. 1 , p. 6, Hudson..' 

I Strabo, p. 787. It was the opinion of Freret (Acad, des Insc. xxiv. p. 510) and 
Gosselin (Traduc. de Strabon, v. p. 314, note 1) that the accurate subdivision of the 
Egyptian soil, and the measurements repeated after every iuuudation, had the effect 
of supplying the Egyptians with the exact dimensions of their country, within a 
cubit. But however correctly the lands of each nomemay have been measured, the 
combination of the whole into a coirect map was almost impossible without trigo- 
nometry. 

^ While our modern knowledge of Greece tends generally to justify Herodotus, 
the reverse occurs in regard to Egypt, and shows that he had trusted to those who 
were unable or unwilling to inform him correctly. An example of this comparative 
degree of truthiu Herodotus is afforded by his remark that the distance of Heliopolis 
from the sea was 15 stades greater than that of Olympia from Athens, which two 
places were distant 1485 stades by the road (Herodot. ii. 7). The latter distance 
was tolerably correct iu stades of COO Greek feet ; instead, however, of being equal, it 
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that the distances in Egypt reported by Herodotus were, like all 
the other long distances of the Greeks, calculated by converting 
the time of travelling into stades, according to an assumed rate; 
and that the 5000 stades of Eratosthenes was nothing more than 
a computation of the same kind, which, if we may be allowed to 
judge by the roundness of the number, had no great pretension 
to accuracy. 

§ 3. As the ancients had no portable instrument for measuring 
the portions of a day, and consequently could not easily ascertain 
the rate of travelling by the hour, a day's journey was their most 
exact measure of distance, both by sea and land, even as late as 
the time of Ptolemy the geographer, though comparatively few 
distances thus reported have reached us, because ancient geogra- 
phers and historians, aiming at greater precision, have converted 
the days into stades, and by reporting these, without mentioning 
the number of days, have generally given us, instead of a fact, 
the result of an uncertain calculation. 

It was naturally in the eastern basin of the Mediterranean, and 
around Crete, where the naval experience of the Greeks com- 
menced, that they first attained a knowledge of distances ap- 
proaching to correctness. Homer reports that the Cretans sailed 
in five days to Egypt,* meaning undoubtedly a continued course 
with a leading wind, and not farther removed from a direct line, 
than may have been desirable for the purpose of making a speedy 
landfall on the African coast. The rate derived from this number 
of days is the very reasonable one of 62 geographical miles in 
the twenty-four hours. Five centuries afterwards, the Greeks 
were still so imperfectly acquainted with the coast of Sicily as to 
estimate its circumnavigation at eight days, instead of six and a 
half, which would have been the number according to the pro- 
portion furnished by the Cretan ships, or five, at which Strabo 
rates it in a time when it was almost as well known as it is now. 
This diminution of the number of computed days, on a coast or 
route as it became more explored, was founded in reality ; for in 
proportion as experience overcame difficulties or .apprehensions, 

bore to the former in direct distance the proportion of 105 to 80, these heinj^ the 
respective lengths of the two lines in geo}5raphical miles. But the most remarkuble 
instance in which Herodotus adopted from the Egyptians information obviously false, 
is his description of two pyramids in Lake Moeris, which he states to have been a 
stade in height, or 160 feet higher than the great pyramid of Gliizeh, and half 
covered by the waters of the lake. Strabo remarks that the Egyptian priesis, whom 
he styles barbarians, resisted all the efforts of Plato and Eudoxus to obtain a com- 
munication of their knowledge. It may be thought, perhaps, that although denied 
to Eudoxus and no longer existing in the time of Strabo, it may have been acces- 
sible to the Ptolemies; but though the Greeks then derived some assistance from 
the astronomy of Eg)pt, they seem to have obtained little or nothing from their 
geometry. 

* 11. 
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the undertaking would be performed in a smaller number of 
days. But even after the computed days had been reduced to 
the smallest number, persons who travelled the route for the first 
time would often imagine that they passed over a greater distance 
in the day than was true ; and thus arose an exaggerated rate of 
the day's journey, which was reduced as the seas or countries 
became better known, though it never, except in some rare excep- 
tions, reached the true rate of the Greek stade of six hundred 
feet, or six hundred to the degree, because the Greek geographers, 
following the authority of Eratosthenes, had agreed in consider- 
ing seven hundred as the right proportion. 

Herodotus has left us the most remarkable example of an 
exaggerated computation of stades to the day's sail, in his descrip- 
tion of the dimensions of the Pontus or Black Sea. The length 
of this sea, from the Bosphorus to the Phasis, he states to have 
been, in time, nine days and eight nights.* This, when mea- 
sured by the Homeric rate of the Cretan ships, is in just propor- 
tion to the reality: but when Herodotus converts his summer 
day's sail into seven hundred stades, and his night's into six Imn- 
dred,y making a total in the twenty-four hours of thirteen hun- 
dred stades, we are under the necessity of inferring, either an 
extreme exaggeration in the number of stades, or that by these 
stades he intended a measure of less than half the length of the 
Greek stade. It is evident, however, that his estimate of a day's 
or night's sail in the Pontus is nothing more than an extravagant 
conjecture of his own, caused probably by his exaggerated idea of 
the magnitude of this, which he describes as the most wonderful 
of all seas (TtsKayicov d.'jrdvrav OocuiMcatuTaroi) ; for admitting, con- 
trary to all probability, that in other parts of his worlc-he may 
not always have employed the stade, which, without the smallest 
hint of the existence of any other, he has defined as consisting of 
six hundred Greek feet, it is impossible to suppose that he could 
in the same breath have intended two different measures, without 
distinguishing them. And yet this supposition would be neces- 
sary, since in the same passage in which he describes the length 
of the Pontus in a number of stades, giving a rate of between 
twelve and thirteen hundred to the degree, we find that the 
length and breadth of the Bosphorus and Hellespont, places in- 
timately known to the Greeks, and which the eye could measure, 
are accurately stated by him in stades of six hundred Greek feet : 
namely, the Bosphorus as one hundred and twenty stades long 
and four broad (of course in the narrowest part), and the Hel- 
lespont as four hundred stades long and seven broad. It is clear, 
therefore, that in this instance Herodotus allowed an excessive 

* Herodot, ir. 86. f Id. iv. 85. 
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number of stades to the day's sail on the less frequented route, 
and accurately estimated the measure of the known places. In 
like manner, the length of the Propontis, which was better known 
in the time of Herodotus than the Pontus, but not so well as the 
Bosphorus and Hellespont, he states to have been 1400 stades, 
which gives a rate of 840 stades to the degree, or two-thirds of 
that which results from his length of the Pontus, and about the 
medium between the latter and that of the Bosphorus. Thus 
also in the unexplored coasts of the Persian Gulf and Indian 
Ocean we may remark that the stades of Nearchus are as short 
as those of Herodotus in the Pontus, until he obtains a pilot, 
after which the day's sail gives a longer stade.* 

By a similar effect we find that, in all those parts of the ancient 
world which were best known to the Greeks, the rate of seven 
hundred stades to the degree is, in general, that most applicable 
to their reported distances. These, however, were direct lines, 
reduced from itinerary computations, and we know by modern 
experience how generally it happens in such cases, that the dimi- 
nution is insufficient : we may conclude, therefore, that in truth 
no other than the stade of 600 Greek feet was intended by the 
ancient computors. The more frequented the route, the more 
populous the country through which it passed, the more civilized 
and lettered the people, the more nearly we find the reported 
distance to approach that standard of the stade. Thus according 
to Herodotus, the road distance from Athens to Olympia was 
1485 stades,t giving a rate of 13| stades to the geographical mile, 
when measured with intervals of 5 geographical miles in the 
compasses along the course of the road. The road distance from 
Ephesus to Sardes, according to the same historian, was 540 
stades,^ which, when measured on the map in the same manner, 
gives a rate of between 1 1 and 1 2 stades to the geographical 
mile. But this difference of rate may be accounted for by the 
circuitous nature of the former route ; by its having crossed 
several ridges of mountains, and partly perhaps because, in the 
time of Herodotus, it may have been less correctly known than 
that from Ephesus to Sardes. There can be no question, there- 
fore, that in both instances the historian intended the same stade, 
which he has elsewhere defined as consisting of 600 Greek feet. 

The same result is produced on a much longer line of road, 
that from Sardes to Susa, the road distance between these places, 
13,500 stades,§ giving, when measured on the modern map along 
the course of the road, with intervals of half a degree in the 
compasses, a rate of something less than 12 stades to the geo- 

* Vincent's Commerce and Navigation of the Ancients in the Indian Ocean, 
i. p. 229. 

t Herodot. ii. 7. J Id. v, 54. ^ Id, v. 52. 
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graphical mile. And this may be considered as one of the most 
authentic road distances in tlie ancient world, the road having 
undergone a kind of measurement, for it had been divided into 
ara.9fji.oi, or stations, resembling the Roman mansiones, at which 
buildings were erected for the convenience of travellers ; it ap- 
pears even that the intervals between the stations had been com- 
puted with some care, since, as we learn from Herodotus, who 
has entered into details regarding this road, the stations were not 
always at equal distances, having doubtless been fixed at longer 
or shorter intervals as the nature of the country required. The 
truth of his description is confirmed by the near approach to cor- 
rectness in tlie proportions of the different parts of the route to 
the whole, when measured on the modern map, and proves, upon 
the whole, that in this remarkable instance the stade of 600 Greek 
feet was certainly intended by the historian.* 

§ 4. With these considerations in view we may now examine the 
perimeter by Eratosthenes, and that computation of 3000 stades 
of direct distance between Syene and Alexandria, upon which he 
founded his calculation. In the absence of trigonometry this dis- 
tance could only have been obtained from itinerary estimates by 
some rule of reduction, which was inevitably more or less liable to 
inaccuracy. The itinerary distances may have been computed by 
land or by water ; the difference could not have been great on the 
whole length of Egypt, as the windings of the valley follow those 
of the river. By Herodotus the whole distance from the sea to 
Syene is reckoned at 7920 stades. On my own map of Egypt, 
the scale of which is 6 inches to the degree, the length of the river 
up to Syene, measured along the line of navigation, with intervals 
of 4 miles in the compasses, is about 600 geographical miles. 
The computation of Herodotus therefore gives about 800 stades 
to the degree. Three or four centuries later, however, when the 
Nile had become one of the best-known and most-frequented 
roads in the ancient world, Aristocreon reckoned the same dis- 
tance to be no more than 6000 stades ;f and his computation agrees 
perfectly in jiroportion with that of Artemidorus, who reckoned 
the distance from the head of the Delta to Syene to have been 
4800 stades, and equal to that from Syene to Meroe, which 
equality is confirmed by modern observation. The numbers of 
Artemidorus accord also with the aggregate of distances on the 
route by land in the Antonine Itinerary from Heliopolis to Syene ; 

* This vahialjle passage is defective in one place, and tliere is an evident loss of 
some words, the number of stations in the Maliene being too small, and the para- 
sangs being entirely omitted ; which renders it impossible to compare the propor- 
tions of this part of the route with the map. Be la Barre has ingeniously supplied 
some words which would raalce the passage complete and consistent. — Mtm. tie 
I' Acad, dux Jnscriplimis, viii. p. 341. 

t Ap. Plin. H.N. 5.y (lOJ. 
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namely, 596 M. P., equal to 4763 stades. Here, therefore, we 
have the clearest proof that, as the experience of the Greeks in- 
creased, the computation shortened ; and at length was obtained 
with tolerable correctness in the true Greek stade of 600 to the 
degree. As Eratosthenes lived much nearer to the time of Arte- 
midorus than to that of Herodotus, it is not improbable that his 
estimate of the itinerary distance from which the direct distance of 
5000 was reduced may have been nearer to the correct number of 
Artemidorus than to the excessive valuation of Herodotus. But, 
however near it may have been to the former, still it is evident 
that there required only too high an estimate of the navigation, or 
too small a diminution in calculating the direct distance (and both 
might possibly combine), to increase the measure of the arc from 
453 geographical miles, its true length on the modem map, equi- 
valent to about 4500 stades of 600 to the degree, to the 5000 of 
Eratosthenes. And thus we have a strong argument that all 
ancient computations of distance were more or less faulty ; that, 
with the inci-easing knowledge and experience of the Greeks in 
seas and coasts, or in routes by land and water, they more nearly 
approached the truth ; and that neither Eratosthenes nor any other 
Greek geographer ever had in mind any other but the true stade 
of 600 Greek feet, however erroneous their computations of dis- 
tance in that stade may be found on comparing them with the 
modern map. 

When the pacification of the world under Augustus gave a 
degree of security to the countries f(n-ming the Roman empire, 
which they had never before enjoyed, the paths of commerce and 
social communication became more frequented, and the distances 
of places more correctly known. We find accordingly that all 
those reported in stades by the most trustworthy authorities of the 
first and second centuries of our era favour the belief that they 
intended no other than the true stade of 600 to the degree. In 
the Black Sea, in place of the exaggerated estimate of Herodotus, 
we now find that its diameter from Byzantium to Panticapaeum, 
as well as the medium of four or five different computations of its 
circumference as reported by Pliny, give a rate not much greater 
than 600 to the degree. And if we refer to Pausanias, who, from 
his diligence and the nature of his pursuits, is more worthy than 
any other author of being consulted on this question, it will appear 
that, although some of his numerous distances are doubtless incor- 
rect, either by the fault of the author or his transcribers, they are 
evidently in general calculated in the same stade which six 
centuries before his time was defined by Herodotus as consistino- 
of 600 Greek feet, and which generally produces a rate of 10 
stades to the geographical mile in short, and of 1 2 or 1 3 in long 
distances. Of the latter there are not many in Pausanias, but I 
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may refer to that from Sparta to Olympia as being one of the 
most likely to have been measured and well known. These two 
places he states to have been 660 stades distant by the road, 
which gives a rate to the geographical mile on the line of road of 
12j stades, the direct distance being 53 geographical miles.* 
Another proof that the Attic standard of the foot, and conse- 
quently of the stade, was uniform in Greece Proper and its 
colonies, even at a late period, is afforded by Hyginus, who in- 
forms us that the Cyrenaic foot bore to the Roman the proportion 
of 25 to 24,j being exactly the same as that of the Attic foot to 
the Roman. 

If the origin and real nature of the varying calculations of the 
circumference of the earth were such as I have endeavoured to 
prove, it is obvious that the stades of different lengths deduced 
from them are quite visionary. It would be superfluous, there- 
fore, to enter into any detailed exposition of the system which 
endeavours to reconcile ancient computations of distance with the 
truth, by applying to them, according to the necessity of the case, 
stades of 1 1 1 1-^, or of 883-J, or of 666 f, or of 500, or any other 
proportion to the degree ; a system which has been carried so far 
that the same ancient writer has been supposed to have reported 
the length of a country in one kind of stade, and the breadth in 
another. Even if such an hypothesis were well founded it would 
prove too much. Correctness in distances, or even in proportions 
of distance between the principal points of a map, the most simple 
and certain test of its truth, could not possibly have been attained 
by the ancients, unaided as they were by the compass or by ob- 
servations of longitude, and possessing no means of measuring an 
horizontal angle. In fact, when we come to examine their geo- 
graphical proficiency, we find it in exact proportion to the poverty 
of their geometrical means. 

In the eastern portion of the Mediterranean and the countries 
around it, their information, as before hinted, more nearly ap- 
proached the truth than in any other part of the world. Eratos- 
thenes knew that the general direction of the valley of Egypt, 
when produced, would describe that of the western coast of Asia 
Minor : J he knew that Mesopotamia was shaped liked a boat,§ 
and he was better acquainted than we have been, until recently, 
with the course of the Nile through Nubia.|| By limiting the 

• The two distances reported by Pliny, from Sicyon to Elis 1200 stades, and from 
Athens to Sparta 440, are totally inconsistent and inaccurate ; as the former would 
require a rate of more than 16 stades to the geographical mile, the latter less than 6, 

f Hyginus de limitibus constituendis, ap. rei agrarise scriptores, Goes, p. 210, 
+ Eralosth. ap. Strabon., p. 1 14. ^ Id. ibid., p. 79, 80. 

II Id. ibid., p. 786. The remarkable bend of the Nile in Nubia here described 
by Eratosthenes was first verified in modern times by the information procured by 
Burckhardt. See his Travels in Nubia, p. 451. 
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oMoufj^iyri or inhabited earth to about one-fourth of the northern 
hemisphere, the length of which was included between the Sacred 
Cape of Iberia (St. Vincent) and the mouth of the Ganges, and 
the breadth from about 12° N. of the equator to Thule, and by 
supposing the whole of this land to be surrounded by the Atlantic 
Ocean, he was enabled to anticipate Vasco da Gama in imagining 
the possibility of circumnavigating Africa, and Columbus in sup- 
posing that India might be reached by sailing westward from the 
coast of Iberia, if, as Eratosthenes adds, the great extent of the 
Atlantic Sea were not an obstacle.* 

The degree of accuracy, however, to be attributed to his posi- 
tions in general may be estimated by the points which he places 
in the same latitude with Rhodes, on the line which a century 
before his time, and much more anciently, had been assumed as 
the Sia(pgay^a rvis oMovixh-ns or central line in the length of the 
world : J these points were the Sacred Promontory of Iberia, 
the Columns of Hercules or Straits of Gibraltar, the Sicilian 
Straits, Capes Taenarus and Sunium in Greece, Issus, and the 
Caspian Gates, jj; Of these, Sunium is 1° and the Sicilian Straits 
near 2° to the north of the latitude of Rhodes. On the central 
meridian, or that which at Rhodes cuts the diaphragma at right 
angles, he placed Meroe, Syene, Alexandria, Byzantium, and the 
Borysthenes,§ not one of which is on the same meridian as 
Rhodes, though Byzantium is not far from it. As well as Hip- 
parchus he followed Pytheas in placing Massilia and Byzantium 
in the same latitude,|| and he imagined Carthage, the Sicilian 
Straits, and Rome, to have been under one and the same meri- 
dian.^ The distance between Sicily and the Peloponnesus he 
made almost as great as that between Sicily and the Straits of 
Gibraltar ;** and the breadth of Northern Greece from Dyrrha- 
chium to Thessalonica between a third and a fourth of that of 
Asia Minor,!! instead of a half. It was scarcely possible to ex- 
pect any correct distances upon a map so constructed, unless by 
the effect of a compensation of errors ; and accordingly we find 
that such a compensation had considerable effect in causing the 
length of the Mediterranean to approach its true proportion : 
for, the coast of Asia Minor between Rhodes and Issus having 
been tolerably well known to navigators, the excess of distance 
between Rhodes and Sicily counterbalanced in great measure the 
defect of that between the Sicilian and Iberian Straits, so that 

* Eratosth, ap. Strabon., p. 64. 

f Dicsearch. ap. Agathem. Geogr. I. 1, p, 4. — Geogr. Gr. Min. Hudson, II. 
X Eratosth. ap. Strabon., p 64. § Id. ibid., p. 62. 

II Ap. Strab., p. 63, 71, 115. ^ Eratosth. ap. Strab., p. 93. 

** See Gosselin, Geog. des Grecs., anal., p. 14-20 ; and the map entitled Erato- 
sthenis Systema Geographicum. 

If Eratosth. ap. Strab., p. 68, lOG. 
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the whole length of the Mediterranean, when me.isured by the 
stade of 700 to the degree of the equator, is found to be not 
more than a sixth or a fifth below the 30,000 stades, or there- 
abouts, which Eratosthenes ascribed to it.* Gosselin, however, 
viewed this measure of the Mediterranean in a very different 
light, both in itself and as a portion of the entire line from the 
Sacred Cape to the mouth of the Ganges. Finding that the true 
interval between the two extreme points is 100° of longitude, and 
that 70,000 stades, the length attributed to the entire line by 
Eratosthenes, gives exactly his rate of 700 stades to the degree, 
Gosselin concluded that such a coincidence could only have arisen 
from a true map, on which the degrees of longitude had been 
marked without any distinction of their diminished breadth, and 
that from these Eratosthenes had deduced his distances, ignorantly 
converting them into stades of 700 to the degree of latitude. In 
this opinion Gosselin was confirmed by observing that the dis- 
tance given by Eratosthenes between the Sacred Cape and Issus, 
when reduced in the proportion of the length of a degree of lon- 
gitude, in the latitude of Rhodes, would give accurately the 
length of the Mediterranean to within a few miles ;j and the re- 
sult appeared the more wondei-ful, as so late as the year ] 7G8 the 
length of the Mediterranean was so little known that in the best 
modern maps it was made more than one-third greater than the 
reality. Combining this hypothesis therefore with the fact that 
Pytheas had some knowledge of a promontory, Calbium, which 
lay beyond the Sacred Cape of Iberia, and corresponded to Cape 
Finisterre of Brittany, — of an island, Baltia (Denmark or Scan- 
dinavia), which has given name to the Baltic Sea, and that he had 
even some idea of the position and extent of the British islands, 
and of the existence of Thule, places which Pytheas could not 
have visited in his pretended travels, Gosselin concluded that 
both Pytheas and Eratosthenes had had access to the memoirs of 
some unknown ancient people to whom Europe and its seas were 
as well known as it is to ourselves. He shows that this people 
could not have been the Babylonians, or the Phoenicians, or the 
Carthaginians, or the Egyptians ; and Bailly, who in his ' History 
of Astronomy' entertains a similar opinion, supposes them to 
have lived before the deluge.J 

§ 5. The practical astronomy and the geometry of the ancients 
having continued almost stationary after the age of Eratosthenes 
and Hipparchus, their subsequent progress in geography was 
little more than the result of the knowledge, gradually acquired, 

* Eratosth. ap. Strabon., p. 87. — See Gosselin, Geogr. des Giecs. anal., p. 12, 
ct seq. 

t Uiid., p. 41. 

X Bailly, IJist. de VAstron. Anc, I. 3. 
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of all the countries which surrounded Rome as a centre. Without 
trigonometry^ or any accurate method of determining longitudes, 
the only mode of approximating to a correct construction was by 
measurements and computations of distance, assisted by latitudes. 
Strabo and Pliny, by the numerous distances which they have 
given, have afforded an unconscious acknowledgment of this prin- 
ciple ; and It Is only from those distances that we can estimate the 
proficiency of the men of their time in tabular geography. In the 
year 122 B.C., the Romans commenced a series of real measure- 
ments, by the erection of milestones on their roads,* which, when 
it had been continued for two centuries on every great road of the 
empire, may, when checked by differences of latitude, have given 
them the means of forming an Imperial map far more accurate In 
Its general construction than had ever been in the power of the 
Greeks. The commission instituted at Rome by the great re- 
former of the calendar. In the year 44 B.C., and which for twenty- 
five years continued Its active operations throughout the Roman 
world,j under the inspection of Agrippa and patronage of 
Augustus, produced about the end of that time a great painting 
or map, which was displayed in the portico of Agrippa. J Strabo, 
however, who wrote about that time, appears to have derived little 
advantage from these geographical acquirements of the Romans. 
But Strabo, as a geographer, was Ignorant and negligent, as well 
as absurdly systematic. His work is extremely valuable with a 
reference to history ; and from his criticisms of Eratosthenes and 
HIpparchus we derive the greatest part of our knowledge of 
Greek geography: but he was himself very deficient in the 
mathematical science of his time, and instead of improving, like 
geographers in general, upon his predecessors, he appears even 
to have neglected the opportunity which a long residence at 
Alexandria§ afforded him of acquiring as much as had long been 
known to that school. Of bearings and the relative positions of 
places and the forms of countries, his conceptions are often, for so 
extensive a traveller, surprisingly false, and can only be accounted 
for by his having had no capacity or taste for scientific geography. 
Not unfrequently he makes contradictory assertions as to the 
same place and country ; and, upon the whole, we may say that 
although geography was much Indebted to his labours as a tra- 
veller, the science in other respects degenerated in his hands. 
His system of the olxov)jisvin, or habitable earth, surrounded by one 
great sea, of which the Caspian was a gulf, like those of Arabia 
and Persia, was the same as that of Eratosthenes. The length of 
this habitable earth, he agreed, with some preceding geographers, 

* Plutarch, in C. Grac. 7. t -^tl'ic Cosmog. prsef. 

t Plin. H. N. iii. c. 2. § Strab. p. 101. 

VOL. IX. C 
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in supposing to be something more than double its breadth ;* one 
of those unproved assumptions so detrimental to the progress of 
truth, into which the ancients were led by some favourite theories 
of proportion, and which Strabo, with all his reputed philosophy, 
seems never to have doubted, or thought of examining, f 

A more correct basin of the Mediterranean was the principal 
improvement of Strabo on his Greek master; but by placing Mar- 
seilles 2400 stades, or about 13^° to the south of Byzantium, 
instead of 2° 17' to the north, which is its real position, he com- 
mitted an error greater than that of Eratosthenes, and so mis- 
chievous in its effects, that it distorted the whole of Europe. 
Even the British islands were better known to Eratosthenes than 
to Strabo, who supposed the British Channel to extend nearly to 
the Pyrenees, and that Ireland, scarcely habitable on account of 
cold, and peopled only by a few savages, was situated 4009 stades 
due north of the centre of Albion. J It was one of the curious 
consequences of his false principles, that he conceived the 
Pyrenees, the Garonne, the Loire, the Seine, and the Rhone, to 
have formed nearly parallel lines from south to north. 

Pliny, who wrote thirty or forty years later than Strabo, but who 
appears to have been unacquainted with his work, though he con- 
sulted almost every other Greek geographer known to us, had the 
advantage of drawing from all the sources of which the streams 
centred in Rome; where he had not neglected the portico of 
Agrippa, for he often cites the authority of that illustrious Roman, 
and sometimes dissents from it. Pliny has left us between 500 
and 600 distances, which, when compared with those of Strabo, 
bear strong marks of geographical improvement; although, as 
might be expected in an inquiry which forms only a small part of 
the laborious researches of the author, it is necessary to reject a 
portion of those distances as manifestly faulty, either in conse- 
quence of defects of the text, or of original error. Visionary 
theory and a wish to discover proportions in the works of nature, 
still continued to obstruct the march of practical truth ; for Pliny, 
the most learned Roman of the most learned age of Rome, re- 
marks as follows : " Europe appears to be greater than Asia by a 
little less than a half of Asia ; and greater than Africa by the 
same quantity added to a sixth part of Africa. Europe is a third 
part of the whole earth with the addition of a little more than an 

* Strabo, p. 64. 

t The following is his singular mode of reasoning : — " It is confessed," he saj'S, 
"by both ancients and moderns tliat the habitable ciirthistwiceas long as it is broad. 
Eratosthenes, therefore, having extended the breadth from Jerne to Thule, a portion 
uninhabitable on account of tlie cold, was obliged, in order to prtserve the aforesaid 
proportion, to give an undue extent to its length from the western cape of Iberia to 
the eastern extremity of India." (Strabo, p. 64.) 

I Strabo, pp. 72 and 201. 
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eighth. Asia is a fourth plus a fourteenth, and Africa a sixth 
plus a sixtieth." 

Great accessions were made to geogfraphy during the century 
which elapsed between the dates of Pliny and Ptolemy, though 
still without any improvement in the scientific means of method- 
izing those acquisitions. To the knowledge of their own country 
by the Greeks ; to the discoveries produced by the conquests of 
Alexander ; to the observations of his naval commanders and 
engineers ; to the measurements of his araOixo^oral and S-ri/xa- 
TiTTai ; to the subsequent conquests of Seleucus Nicator and 
Antiochus Soter ; to the military surveys, itineraries, and mea- 
sured roads of the Romans, which had been accumulating dur- 
ing four or five centuries of conquest and dominion, were now 
added the effects of commerce and social communication during 
two centuries of peace and prosperity. The consequent acqui- 
sitions to geography are sufficiently evident from the work of 
Ptolemy, particularly from those parts of it which relate to 
countries the least known to Roman geographers, such as Africa, 
the northern parts of Asia and Europe, and from none more than 
the British islands. These had already, as Pliny remarks, been 
made known, during thirty years before his time of writing, by the 
Roman commanders ; and it is doubtless to the commerce of the 
Romans and Romanized Britons with Ireland, during the two 
preceding centuries of the Roman sway in Britain, and not to 
any Carthaginian or Phoenician materials obtained by Ptolemy 
(as Irish antiquaries delight in persuading themselves) that we 
are to attribute the knowledge of Ireland, shown in the work of 
Ptolemy, and of some existing names, such as the river Ovoca 
and the city Eblana.* 

A preference of system to the collection of facts — that be- 
setting vice of philosophers of all ages and in every branch of 
science — continued, however, to distinguish the Greeks to the 
latest period of geographical improvement ; and hence Ptolemy, 
instead of obtaining for geography the advantages which might 
have been derived from a selection and verification of distances, 
and from a combination of them upon sound principles, applied 
the whole of his collected information to a system, which was 
founded in ignorance and error. The method which he followed 
had been long before recommended by Posidonius and Hip- 
parchus, and doubtless it is the most scientific ; but as very 

* As many additions were made to the work of Ptolemy long after his time, the 
Irish chapter may not have escaped the same corruption. Marinus says [ap. 
Ptolem. i. 11] " that Philemon reported the breadth of Ireland from east to west to 
be 20 (lays ; but that Philemon derived this information not from his own observa- 
tion, but from certain merchants, more intent probably upon their own affairs than 
on geographical enquiries." This passage seems to point out at once the source of 
Ptolemy's knowledge of Ireland, and the cause of its imperfection. 

c 2 
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little Improvement had been made in astronomical geography 
since the time of Thales, we are not surprised that Ptolemy 
failed in a system which is adapted only to geography ia its 
most advanced state, and which consequently had the effect of 
misleading himself, as well as those who relied upon his au- 
thority. Like geographers in general, he converted the labours 
of his immediate predecessor to his own use, and endeavoured to 
improve upon them. But in blaming that predecessor, Marinus 
of Tyre, for having separated facts from systematic arrangement, 
he leaves on us the impression that it would have been better 
for us to have lost his own meagre tables than the work of 
Marinus, which, as he thus gives us reason to believe, contained, 
together with the development of his method, many important facts 
and simple results of experience not yet tortured into an erroneous 
system. The latitudes of Ptolemy are too often wide of the 
truth, to allow us to believe that they were derived from gnomonic 
observation ; as well as the longitudes, therefore, they were for 
the most part calculated from distances, very few of which had 
been measured. And hence in general it may be said, that, ex- 
cepting the information sometimes derived as to the relative 
situation of places by means of the differences in latitude or lon- 
gitude, the utility of the work of Ptolemy consists chiefly in its 
catalogue of ancient names chorographically arranged. 

The great errors of Marinus and Ptolemy appear to have 
arisen chiefly from the want of instruments for the correct obser- 
vation of time, whence, although they understood how to deduce 
differences of longitude from eclipses and other celestial pheno- 
mena, they were scarcely ever able to obtain observations of that 
kind with sufficient precision for geographical purposes, but on 
the contrary appear often to have been misled by them into a 
confirmation of errors in excess, originating in itineraries not 
sufficiently reduced into direct distance. Ptolemy himself was 
well aware of the prevalence of the latter cause of error, and has 
unconsciously given a remarkable instance of the former in his 
difference of longitude between Arbela and Carthage, which he 
has placed at an interval of 45° of longitude, because an eclipse of 
the moon was reported to have happened three hours earlier at 
the former than at the latter.* The real difference, however, is 
not more than 5%°, so that the observers made an error in excess 
of forty-eight minutes of time. Instead of about 75° of longitude 
between Cape St. Vincent and the mouth of the Indus, Ptolemy 
allows 1 10°; I and as a portion of this enormous error, he makes 
the distance from the Iberian promontory to Issus 67° instead of 
41°.^'; The distance in stades had at the same time, in the pro- 

* Ptolem. i. 4. + Ibid, ii, 5 ; vii. 1. 

\ Ibid, i, 12; ii. 5; v. 8, 
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gress of practical experience, been approaching to the truth; the 
30,000 stades of Eratosthenes having been reduced by Agrippa 
to 27,600.* This number, indeed, still exceeded the true dis- 
tance by five or six thousand stades of 600 Greek feet ; but such 
an excess might easily occur in the computation of a distance 
which the ancients had no means of correctly measuring, and 
which, in fact, was nearer to the truth by a half than that which 
the moderns, with all their advantages, had obtained seventy 
years ago. j- It appears, therefore, that Marinus, trusting to his 
differences of longitude in hours or degrees, was under the neces- 
sity of rejecting either the received computation of the length of 
the Mediterranean, or the rate of 700 stades to the degree, and 
that he chose the latter, accommodating the length of the Medi- 
terranean in stades to his degrees of longitude, by supposing a rate 
of 500 stades to the degree of latitude, and of 400 to the degree 
of longitude in the parallel of Rhodes ; for this rate multiplied 
by 67 will give 26,800 stades for that distance, differing only 1800 
stades from the computation of Agrippa. 

That such was the process of Marinus, followed by Ptolemy, 
and not a blind adoption of the second computation of Posidonius, 
which equally gave a rate of 500 stades to the degree of latitude, 
seems evident from the fact that Ptolemy was aware of the error 
of Posidonius, as well as of Eratosthenes, in placing Alexandria 
and Rhodes on the same meridian ; for the tables of Ptolemy mark 
a difference of 2° 10' in their longitude, or not more than 20' less 
than the truth.;]; In reference to the main question, therefore, of 
the present memoir, that of the singleness of the stade, there is 
nothing adverse to that hypothesis in the proportion of the stade 
to the degree, as employed by Marinus and Ptolemy. 

Notwithstanding the imperfection of the w^ork of Ptolemy, it 
may be considered as the extreme limit to which ancient geo- 
graphy ever attained, and it continued to be the chief, or rather 
the only, guide of Greeks, Arabs, and every other people, until 
long after the revival of learning. The many additions and alter- 
ations, which the text evidently received in the course of tran- 
scription, cannot increase our confidence in a document which 
from its nature is of such questionable authority, and it is there- 
fore seldom to be relied on, unless when confirmed or illustrated 
by collateral evidence. 

§ 7. If we reject the variety of stades derived from the 
Greek computations of the perimeter of the earth, as void of any 

* Plin. H. N. uf supra. 

t Gosselin remarks, that in the year 1768 the maps of Samson, the best then 
known, gave a length of the Mediterranean more than a third greater than the 
reality. 

I ftolem. iv. 5 ; v. 2, 
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foundation in reality; if we consider that, from the time of 
Herodotus ta the end of the second century of the Christian era, 
there is no direct testimony to the existence of any metrical stade 
of a diflFerept standard from that of 600 Greek feet ; that Poly- 
bius, Strabo, Dionysius of Halicarnassus, Appian, Livy, Vitru- 
vius. Columella, Pliny, Frontinus, Marcian of Heracleia,* all 
confirm that measure by valuing the stade at one-eighth of the 
Roman mile, we cannot fail to conclude that historians and 
geographers constantly intended this stade, and no other, in their 
statements of distance, however erroneous may be the computa- 
tions reported by them when referred to this measure. Is it 
possible that Eratosthenes, Posidonius, Hipparchus, Strabo, 
Pliny, Ptolemy, and Marcian of Heracleia, when examining and 
criticising former measures, or endeavouring to discover the 
causes of the disagreement of authors in particular distances, 
should not have adverted to the variety of stades had it existed ? 
Or were they ignorant of the fact ? Gosselin, who believed in 
this ignorance, as well as in the existence of six different stades, 
might well exclaim, " Cette ignorance, que toute I'Ecole d'Alex- 
andrie et tous les geographes de I'antiquite paroissent avoir par- 
tagee, est assurement une des choses les plus remarquables et 
plus etonnantes que puisse presenter I'histoire de la geographic 
ancienne."-)- 

In Greece Proper the stade, as we have seen from Pausanias, 
retained its true length until the end of the second century, and 
probably as much longer as the maintenance of the Olympiads 
and of the four Sacred Games secured the preservation of its 
standard in the Stadium. In every other part of the Roman 
world, where reverence for Greek customs and the imitation of 
them were rapidly passing away, when the true standard of the 
stade was of little importance or interest, this neglect would natu- 
rally be followed by uncertainty as to its length. It is not sur- 
prising, therefore, to find that, in the course of the three follow- 
ing centuries, the mile is represented by some writers to have 
been equal to 7| stades, and by others to 10 stades, J until at 
length it appears to have been applied to various measures of 
distance, without any reference to its origin. § 

The author of those times, who, by the general character of his 

* See above, p. 2, note §. 

t G^ogr. de Strabou, i. p. 182, note 1. 

J Dion Cassius (52, 21) describes a distance known to have been 100 Roman 
miles as 750 stades, and this we find stated to have been the proportion of the stade 
to the mile by some of the grammarians (Suidas and Photius in STaSw». See also 
Julian of Ascalon ap. Harriienop. Promptuar. tit. 4). And yet the Jerusalem Itme- 
ra^y says, Stailia mille qund facit millia centum (Wesselinjf, p. 609) ; and a similar 
propnrt'On miiy be deduced from the average rate of the peripli, or stadiasmi, when 
compared with the truth. 

§ See Memoires de rAcadlmie des Inscriptions, iv, p. 293; xsya, p. 295. 
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work, lends the greatest weight to the belief of a real variety of 
stadeSj is Censorinus : he distinguishes three stades ; namely, 
the Italic of 625 feet, the Olympic of 600 feet ; and the Pythic 
of 1000 feet.* As Censorinus makes no distinction between 
Roman and Greek feet, we are to infer, notwithstanding the 
Greek names, that Roman feet alone were intended by him ; and 
this is confirmed by his Italic stade, which, having consisted of 
625 feet, was evidently no other than the Greek stade in Roman 
feet. His Olympic, therefore, was the Roman stade of 8-^ to the 
Roman mile, or, in other words, a measure of 600 Roman feet ; 
and the three can only be regarded, supposing Censorinus to have 
been correct, as Italian measures of the third century, to two of 
which the Romans had been pleased to attach Greek names, and 
to the third, or Italic, a name which may be described as the 
reverse of that really belonging to it, since it was, in fact, the 
Greek stade. Considering, indeed, the origin and use of the 
stade in Greece, and the evidence of the Stadia still extant, it is 
impossible to believe that any such measures as the Olympic and 
Pythic stades of Censorinus were ever employed in Greece. We 
may be assured, at least, that the Pythic stade was not taken from 
the Stadium of Delphi, which is still sufficiently preserved to 
show that it differed not in length from the other Stadia of 
Greece. It is possible, however, that 1000 feet may have been 
the length of the curriculum of the Pythic Hippodrome. 

With the extinction of paganism in Greece, or soon afterwards, 
the stade probably ceased to be employed, in that country, as a 
Greek measure. The use of the mile, like many Roman cus- 
toms adopted by the Greeks, has continued to the present day, 
not, however, as a distance consisting of any determinate number 
of the still-existing national measures of feet, cubits, or fathoms 
(jtoldfia., icfiY^iis, opyviaX), but merely as a computation, which, as 
common in such cases, has fallen below the real standard. The 
diminution began, probably, with the neglect of the Roman 
roads and the destruction of the milestones. 

§ 8. It may still remain due to the great name of Rennell 
to advert to the conclusion at which he arrived in examining this 
question, and which nearly concurred with that of Delabarre ; 
namely, that there were two stades, the one of 600 Greek feet, 
the other considerably shorter.f Having observed that the dis- 
tances given by eight different authors, of whom the oldest was 

* Nam et Eratosthenes geometrica ratione coUegit maximum terras circuitiim esse 
stadiorum CCLII milliuni: ita Pythagoras quot stadia inter terram et singulas 
Stellas essent indicavit. Stadium autem in hae mundi mensura id potissimum iu- 
telligendum est, quod Italieura vocant pedum DCXXV, nam sunt prseterea longitu- 
dine discrepantia ut Olympicum quod est pedum DC, item Pythicum pedum CIo. — 
Censorin. de die nat. 13. 

t Geography of Herodotus, section 2. 
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Herodotus, and the latest Arrlan, varied only a fourteenth in the 
length of the stade, as resulting from a comparison of those dis- 
tances with the reality, — the longest being the 696th, the shortest 
the 750th part of a degree of the great circle, — Rennell justly 
thought that such a difference in computed distances might easily 
have been the result of inaccuracy. But observing, also, that all 
these rates were below that of 6OO Greek feet to the degree, he 
inferred that, besides that measure which belonged to the stadium 
or place of gymnastic exercise, there was a shorter measure for 
itinerary purposes, which he deduced from the average of the 
several rates just alluded to, and reckoned at the rate of 718 to 
the degree. It has been argued that, unless a much shorter stade 
than that of 6OO Greek feet existed, it was impossible that 
marches of from 150 to 200 stades could have been customary, as 
they appear to have been, particularly from Xenophon. The 
distances of Xenophon, however, were not in stades, but in com- 
puted parasangs, presumed to be of 30 stades each j they were 
computations, therefore, similar to those of hours in the present 
day, when made by those who are not in possession of watches. 
Pliny, an author not very scrupulous as to accuracy, complains of 
the uncertainty of the parasang. We know that the Romans 
often marched 20 M. P., or I6O stades of 8 to the mile, and 
sometimes 24 M. P., or 192 stades, in 5 hours of summer, or 
6 of equinoctial time.* There is greater weight, therefore, in 
the remark of Rennell that, had the stade of 600 Greek feet 
been used as the itinerary measure of the Greeks, " the examples 
could not uniformly have given a standard short of it, as is found 
to be the case."f To this we may reply, that such an itinerary 
stade was either a measure of 513J Greek feet, or it consisted of 
600 feet, which feet were equal to about 10 inches English; 
both inadmissible suppositions : the first because all evidence 
opposes the belief that the word stade was ever applied by the 
Greeks to any other number of their feet than 6OO ; while, in the 
latter alternative, the 600th part of the measure would have 
been too short for any foot. 

This itinerary stade, therefore, is a mere inference from a com- 
parison of ancient computations with real distances, unsupported 
even by a nominal standard. Such a measure is a mere conjec- 
ture, a computed measurement, varying with the knowledge and 
accuracy of the writer, or the skill, in the computation of distances, 
of himself or of those from whom his information was derived : it was 
less precise, in short, than the computed itinerary hours of modern 
orientals. It is not surprising that distances so reckoned should 
almost constantly have given a stade below the true standard. In 

* Plin. H. N. 6, 25 (30). f Geogr. of Herodotus, sect. 2. 
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like manner, we find that the numerous distances stated in Roman 
miles by Pliny, although preserving in general a more just pro- 
portion to one another than those reported by any other author, 
are, with the exception of such as are evidently erroneous, almost 
invariably above the reality. The same observation is applicable 
also, though naturally not in so great a degree, to the ancient 
documents which are strictly topographical, such as the itinera- 
ries, peripli, and stadiasmi; and it arose from the same cause, 
namely, that the far greatest proportion of distances inserted 
therein are not measurements, but computations. Hence those 
documents are full of original errors, as well as of such as have 
arisen from a repetition of copies in the course of ages. It 
happens, moreover, most unfortunately, that our itineraries of 
Roman roads, a complete and accurate collection of which would 
have supplied a series of true measurements on all the most im- 
portant lines in the ancient world, are of a late date, and obviously 
incomplete as well as incorrect. 

These and other preceding observations are not intended to 
support an opinion that the distances reported in ancient history 
are generally unworthy of the notice of the investigator of ancient 
geography. On the contrary, they furnish some of his most 
valuable materials : always, however, to be examined with sus- 
picious criticism, and to be corroborated, if possible, by other 
testimony, but not to be adjusted by a varying scale of stades 
derived from a supposed measurement of the globe by some un- 
known ancient people : for if geology agrees with sacred history 
in showing that man has not long been an inhabitant of this 
planet, geographical inquiry equally tends to the persuasion that 
his goodly freehold has never yet been surveyed; though the 
present age has made some advances in this useful undertaking, 
and the Royal Geographical Society will, it is hoped, continue 
that successful progress, which has already merited the applause 
of all who feel an interest in science. 



